Abstract-There has been considerable interest in the problem of joint representations for variables other than time and frequency. In this letter, we compare the methods of Cohen and of Baraniuk and Jones and show their equivalence for variables that have the same commutator as time and frequency. In addition, we report the following very general result: All pairs of variables connected by a unitary transformation have joint distributions that are functionally equivalent.
I. INTRODUCTION AND CONCLUSION
ARGENAU and Hill [ l ] were perhaps the first to M attempt to extend the idea of the Wigner distribution to physical variables other than time and frequency (position and momentum in quantum mechanics), and since that time, a number of special cases have been considered. Recently Cohen [2] - [4] and Baraniuk and Jones [5] , [6] have presented methods for obtaining joint representations for arbitrary physical quantities; both are based on associating variables with operators. In this note, we compare these two approaches and demonstrate their equivalence when the two new variables correspond to operators that are related to the time and frequency operators by a unitary transformation. In addition, we generalize this result by showing that all joint distributions whose variables are related by a unitary transformation have the same functional form. The importance of this result is that it shows how pairs of variables can be grouped into classes whose joint distributions are functionally equivalent and, therefore, share equivalent properties. We first briefly describe the two approaches.
Cohen Method: The procedure of Cohen [2]- [4] , which is based on the methods of Cohen [7] 
The characteristic function is an average (the average of ejaa+job) and can be computed directly from the signal by averaging the characteristic function operator M ( a , /3) by way
These equations can be combined, as in the time frequency case [7l, to yield the triple integral form , [7] . This leads to a general class of distributions for the variables a and b. Here, we choose the symmetrical ordering 
s ( t ) = t s ( t ) and W s ( t ) = -j & s ( t ) . The time and frequency marginals

/ C s ( t , w ) d u = ls(t)I2, C s ( t , w ) dt = IS(w)I2 (13)
.
M ( a , P ) = $(a,P) / s*(t)e++j,%(t)dt
(20) = $ ( a , P ) /' s
* ( t ) e j a p / ' e j a A , j ,~B s ( t > d t (21)
The final step follows from (18) and the definition of the adjoint. Substituting this result into (2) to obtain the distribution, we find
which is identical to (14) except for the notation of the variables of integration. This demonstrates the equivalence of the two procedures when (16) holds.
EXAMPLE
As an example, consider the two operators A = logt and (32) which is precisely the distribution Pab(a, b ) computed using the preprocessed signal Us(t).
